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Effects of type VI secretion system 2 core component VgrG on the
pathogenicity of avian Escherichia coli
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YANG Deng-Hui* DING Chan’® PENG Da-Xin'~ YU Sheng-Qing®*

(1. College of Veterinary Medicine, Yangzhou University, Yangzhou, Jiangsu 225009, China)
(2. Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Shanghai 200241, China)

Abstract: [Objective] To determine the role of type VI secretion system 2 (T6SS2) core component
VgrG in avian pathogenic Escherichia coli (APEC), we detected the biological characteristics and
pathogenicity of APEC vgrG gene mutant strain. [Methods] We constructed the vgrG gene mutant
strain and complementary strain of APEC DE719 by the Red recombination system and plasmid
pSTV28. Then we analyzed the growth curve, motility, biofilm formation, adhesion and invasion
capacity to DF-1 cells and virulence to duck of wild-type strain, mutant strain and complementary
strain. [Results] The inactivation of vgrG gene did not affect the growth and motility, nor the biofilm
formation of APEC. The vgrG gene mutant showed significantly decreased survival capacity and
attenuated virulence in ducks. However, the adhesion capacity to DF-1 cells increased. [Conclusion]
T6SS2 core component VgrG was involved in the process of APEC infection, which would help us to
comprehensive understand the pathogenicity of APEC.
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Table 1 Primers used in this study

Primers

Sequences (5'—3")

Usage

vgrGmutant-F
vgrGmutant-R

vgrG-F

vgrG-R

vgrGup-F
vgrGdown-R

Cl

C2
vgrGecomplement-F
vgrGeomplement-R
vgrGexpression-F

vgrGexpression-R

TGCTGCATGGTGGGAATCATTTGGTCCGTGAATGAATCA
GGGAGGTCATTGTGTAGGCTGGAGCTGCTTC
GATTCACAGGCGTATAAAGCAAATACAATCACCATGTTT
TATATCCTGCACATATGAATATCCTCCTTAG
GTGATGAGTGTGGATGTCGC

CTATCCGTTCAGATGAATATC
CGATTGTGGACATGAACCTGC
GGTAAGCTCATCTGCCAACGA
TTATACGCAAGGCGACAAGG
GATCTTCCGTCACAGGTAGG
CGAGAATTCGCACAGCGTGAGTTTACG
GTAGGATCCTAAGCTCATCTGCCAACG
GCGGATCCATGTCCTTAAAAGGTCTTCG
GTGCTCGAGTCCGTTCAGATGAATATC

Construction of vgrG mutant strain

Identification of vgrG mutant strain

Identification of vgrG mutant strain

Identification of vgrG mutant strain

Construction of vgrG complementary strain

Expression of vgrG gene

Note: The restriction sites are underlined.
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Figure 1 Identification of mutant strain DE719AvgrG by PCR

A DE719AvgrG vgrGup-F/vgrGdown-R B DE719AvgrG vgrGup-F/C1 C
DE719AvgrG C2/vgrGdown-R D DE719AvgrG vgrG-F/vgrG-R .M DNA marker 1-2
DE719AvgrG 3 DE719 4

Note: A: Identification of mutant strain DE719AvgrG using primers vgrGup-F/vgrGdown-R; B: Identification of mutant strain DE719AvgrG using
primers vgrGup-F/C1; C: Identification of mutant strain DE719AvgrG using primers C2/vgrGdown-R; D: Identification of mutant strain
DE719AvgrG using primers vgrG-F/vgrG-R. M: DNA marker; 1-2: Mutant strain DE719AvgrG; 3: Wild-type strain DE719; 4: Negative control.
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Figure 2 Dectection of VgrG expression
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Note: A: Expression of VgrG protein; B: Dectection of VgrG expression.
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Figure 3 Bacterial growth kinetics and motility assays

A B 0.5%LB C 05%LB .
Note: A: Growth curves; B: Motilities on 0.5% LB agar; C: Diameter of each strains on 0.5% LB agar.
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Figure 4 Adhension and invasion capacity of APEC to Post-infection time (d)
DF-1 cells
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Note: A: Relative adhesion; B: Relative invasion. Figure 5 Survival curve
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Figure 6 Bacterial loads in lungs (A), livers (B) and spleens (C) of infected ducks at 24 h post-infection
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